Abstract. Under bad weather, the outdoor computer vision system captures the image quality degradation, which will bring great inconvenience to image processing, has a serious impact on aspects of daily life and production. In this paper, From the point of image enhancement , first, the image is converted from the RGB color range to HSV color range of the color image, only the luminance computer is separated from the sky region, the non-sky area carries out adaptive histogram equalization processing, the hue and saturation component remained unchanged. The experiment results demonstrate that the algorithm can effectively improve image degradation and improve the image's contrast under foggy.
Introduction
In foggy, the most significant feature of the atmosphere is significantly reduced visibility. In such weather conditions, lots of the important messages in image are covered, which have different levels for all walks of life. Such as during heavy fog UAV aerial survey will seriously affect the management and supervision of department workers, Criminal image data plays an increasingly important role in Criminal Case of Public Security. If outdoor surveillance systems to encounter inclement weather conditions, it will brings great difficulties for police officers to extract useful image information. Therefore, a series disadvantages caused by the low image contrast, high brightness, the research is particularly important in how defogging.
Currently, Fog image clarity is mainly used in atmospheric scattering physical model-based approach targeted, defogging effect obtained naturally, which will be no loss of information, but this method requires many assumptions and estimates a lot of parameters in [1] . For example, a way, which is based on the physical model to restore the contrast of the scene and the scene depth, which need to measure the calibrated Radar. is proposed in [2] . Using polarization of the light to get two photographs of the same scene under different weather conditions, the ambient light is estimated by calculating the difference of the light in different polarization direction, then restore the image, this method requires to estimate too many parameters in [3] [5] . Global histogram equalization algorithm in [4] [6] is image enhancement in a common method, which is simple, practical and suitable for image depth slowly changing images. Local histogram equalization in [7] [8] greatly improves the contrast-enhanced image of local information in each local region, but this method will be enhanced gray area with slow varying by mistake(such as sky region), thereby leading to the restoration pictures affected by noise unnatural. The algorithm in document [8] proposes the color image in the RGB color space is respectively sky area division in the three channels. But color images in three color channels more closely linked, and the segmenting threshold calculated and compared the size repeatedly, which brings to increase the time consumption.
In view of the shortcomings of the above algorithm, In this article puts forward a foggy image conversion from the RGB color space to the HSV color space, only the luminance component is extracted, selecting the appropriate threshold separation sky region and the non-sky area, the sky region maintains its brightness unchanged, non-sky area adaptive histogram equalization, the results will be restored to the RGB color space.
The separation of the sky and non-sky area
According to the formation of fog, mist with a strong light scattering and reflection, the image's foggy area of the sky gray value is relatively high. Although the entire region of the gray sky is not a constant, gray values changes in a limited range of variation. In the fog, the luminance histogram in HSV color image, the larger value has a steep peak, the interval in which the peak is located corresponds to the range of sky luminance variation area (see in Fig.1 (b) ). In one image, the depth of the sky region considered to be infinity, it can be approximately the same depth. Therefore the distribution of its gray values should satisfy the normal distribution. Given the fog and image luminance histogram show in Fig. 1 . By searching for satisfying the Eq.3, the indicator ˆ is the best approximation of the variance of the normal distribution. The Eq. 3 as follows: eps is greater thaneps , if it is true, then go to step 2, re-enter an appropriate value  to calculate the eps . Or it is false, the variance  and the mean value  of the normal distribution is the best approximation of normality distribution (red dashed line in Fig. 2 ). Fig.2 Luminance distribution curve and the best approximation of normality distribution
The determination of the sky threshold segmentation
According to the nature of the normal distribution, when
is the range of brightness distribution of sky area (shown in Fig. 2) , the probability distribution is about 95 percentage of the total distribution. If a gray scale image, this method can be used directly as the gray distribution range of sky area. For color images, the image is converted to HSV color space, the separation of the sky area is based on the interval of the range ] , [ 
Defogging treatment of the image
When the gradation transformation slow region was enhanced, the algorithm in article [4] has a shortcoming that the sky area will be enhanced by mistake. Literature [8] proposed to solve this error is to find out the sky area of the foggy, and then the local histogram equalization is performed on the non-sky area after the separation of the sky region. As can be seen from the house fog photos, as long as the contrast of the image to make appropriate increase, it can achieve the purpose of clarity. Since the great differences in different depths of the object shown in the fog, the algorithm in literature [8] proposed to non-sky area selection of a suitable size of mobile template, and template scenes can be approximately regarded as the same depth, then the scene with same depth in the template block-overlapping histogram equalization processing. This paper proposes to use an adaptive histogram equalization (AHE) for the non-sky region, first, the local block of the image distribution is processed by histogram equalization, and then the bilinear interpolation is used to splice the pieces together in order to eliminate the gray level difference caused by the local block.
The size of the image is M*N, output image is ) , ( 1 y x e , here are specific steps:
(1)Initialize two variables y x, , and give the initial number 1 , 1   y x ; and initialize three same size of M*N zero matrixes 1 , 0 , e e g , wherein g is the output image area of the sky, 0 e is the non-sky area, 1 e is the output of the defogging image; (2)According to the luminance histogram of the image, using the sky area segmentation method mentioned before extracts to the best approximation to meet the optimal normal range ] , [ 2 1 h h , which is used to segment the sky region.
(3) The current point ) , ( y x is determined whether this point belongs to the area of the sky, if it is true, then ) , ( ) , ( y x f y x g  ; or if it is false, then go to the next step; (4) Mark all the point of the sky area, the non-sky region of the segmented image 0 e is obtained by adaptive histogram equalization; (5)Copying the ) , ( y x f to the corresponding to the output image ) , ( y x g ; (6)The output image 1 e consists of the sky area and the non-sky area.
The algorithm processes
In Literature [8] , the algorithm is the original color image directly in the RGB color space to the separation of area of the sky, the enhanced image changed the color of original color image.
This paper through the transformation of color space, only the image brightness component processing, area of sky to maintain the same brightness, adaptive histogram equalization processing non sky area to increase the image contrast. The experimental results in the subjective more in line with the human visual characteristics. The specific flow chart is shown in Figure 4 . 
Test results
In this paper, the experiment using computer Inter(R) Core(TM) i3-2330 CPU@2.2 GHz, memory is 4G, the operating system is Windows 7, experimental platform for MATLAB R2013b.
The proposed algorithm will be compared to the results of the literature [8] algorithm defogging effects as shown in Fig. 5 .
Original image
Literature [8] result the algorithm result Fig. 5 the experimental results From Fig. 5 , the result of [8] in the second group is dark, the image's outline of the details don't recognize, but in this paper, the result of the image's brightness is more brighter and more in line with the subjective feelings of the human eye; The first and third groups of [8] processing results have been significant distorted in the sky area, the result of this paper in keeping with the original color is more consistent, more carefully, especially you can see the outline of the leaf in the first group. In the second group can be seen the far three chimney shape, and shape of the window in the distant buildings legible in the third group. This algorithm to enhance the fog image is more realistic.
Table1 Table 1 can be seen that the information entropy and average gradient in this paper than the literature [8] height is about 1.4 times, the speed of the algorithm faster than literature [8] is about 1.2 times. Standard deviation, are improved but only slightly.
Conclusion
In order to highlight the color image enhancement, this paper presents an image based on image enhancement algorithms to fog. This paper selects the individual components independent HSV color model, and only the sky area separated in luminance component, hue and saturation components remains unchanged, non-sky area adaptive histogram equalization processing, and the defogging image obtained either in color or brightness of the above are more consistent with human visual perception. Experimental results show that the proposed method can not only effectively improve the degradation and close-range vision and contrast of the image, but also the enhanced image illumination uniformity, details clearly.
